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The catalytic oxidation and adsorption is the most 
conventional and reliable method for removing tritium that 
is released into the room of fusion power plants. This 
air-cleanup system, which consists of catalyst and adsorption 
beds, should be the last barrier to the emission of tritium to 
the environment, and thus its design is an important issue for 
the safety of the fusion power plants. The catalysts used for 
oxidizing tritium (HT, T2) and tritiated methane (CH3T) 
plays a key role in the air-cleanup system, and thus it is 
necessary to select or develop effective catalysts to oxidize 
such tritium species. Therefore, The authors performed a 
screening tests for catalysts used for this purpose. The 
authors also developed a catalyst, which consists of Pt and a 
MS4A adsorbent and tested its performance. 
Catalysts used are (a) 0.24%Pd/AI20 3 (DASH220D) 
produced by N.E. CHEMCAT, (b) 0.3%Pd/AI20 3 (G-68C) 
produced by Nissan Gadra and (c) 0.5%Pt/MS4A. The last 
catalyst (0.5%Pt/MS4A) was prepared by the incipient wet 
impregnation method with a Pt tetra ammonium nitrate 
Pt(NH3)4(N03h solution. This catalyst was designed and 
prepared to directly capture oxidized HT and CH3T into its 
substrate (MS5A) through adsorption and isotope exchange 
reactions. The catalyst was reduced under a hydrogen 
atmosphere at 400 DC for several hours prior to use. The 
experiments were performed using a packed bed reactor. 
About 1 g of each catalyst was placed in the reactor. A 
helium gas containing ""'1000 ppm of H2, ""'1000 ppm of 
CH4 and ""'20 % of O2 was introduced to the reactor. The 
val ues of SV (reciprocal of residence time) range from 
20,000 to 25,000 hoi; each catalyst was tested under the 
almost same condition. The temperature of the reactor was 
raised stepwise from ambient temperature to 400 DC. At 
each temperature, the conversions of H2 and CH4 were 
measured under steady state conditions. 
Figures 1, 2 and 3 show the conversions of H2 and CH4 
as function of temperature. H2 was almost completely 
oxidized at 150 DC over the catalysts (a) and (b). CH4 was 
almost completely oxidized at 400 DC over these catalysts. 
These data indicate that the catalyst (a) and (b) have almost 
the same performance for the oxidation of H2 and CH4. 
Howe'ver, the conversion of H2 was only 30 % at 150 DC 
over the catalyst (c). In addition to this, the conversion of 
CH4 was only 10 % even at 400 DC over this catalyst. These 
results suggest that the catalyst developed in this work is not 
effective for oxidation of tritium species especially at lower 
temperatures. The reason for the low performance of the 
catalyst (c) is considered be the application of inappropriate 
preparation method of the catalyst. Therefore, other 
preparation methods should be taken into consideration to 
obtain better catalytic performance. 
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